Polymer phase partition in the purification of cytochrome P-450 and cytochrome b5 from the yeast Brettanomyces anomalus.
About 0.5% of the total cellular protein in the yeast Brettanomyces anomalus is membrane-bound cytochrome P-450, when this yeast is grown in the presence of 5% glucose as the main carbon and energy source. A partial purification of cytochrome P-450 by phase partition is described. Breakdown of yeast cell walls with microbial enzyme preparations led to extensive losses of this hemoprotein. Instead, by a carefully controlled mechanical breakage as much as 50% of the total cellular cytochrome P-450 could be recovered. During the solubilization of cytochrome P-450 from the cell homogenate with Triton X-100, the protective agents dithiothreitol, EDTA, and butylated hydroxytoluene prevented major losses of the hemoprotein. Applying a three-phase partition system (polyethylene glycol-Ficoll-dextran) to the solubilized whole cell homogenate in the presence of 1 M sodium chloride, followed by a precipitation of the top "oily layer" with 25% polyethylene glycol, a 25- to 60-fold enrichment of cytochrome P-450 was obtained. This corresponds to a specific content of 0.8-2.2 nmol of cytochrome P-450 per milligram of protein. Cytochrome b5 enriched (41%) to the PEG-Ficoll interphase, and NADPH-cytochrome c reductase and "cytochromes P-420" to the Ficoll and dextran phases. The polymer phase partition system thus serves as an excellent initial purification step of cytochrome P-450 without a need for the preparation of the microsomal fraction. Another advantage of the method is that it allows the simultaneous partial purification of cytochrome b5.